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1 l£$R- 



( 2 ) 

1 

[«»»#©««] 

: ■ jtnmm 1 ) flWBE»«M*ic*30T, 

KMMktt4MM». mmw\zw-?itzwm?y\-* aw. 
#fc**#»K©»M*«d:#s«jssttT^*c<!: 10 
[is^ii 2 ] ±EftWb£M3M©&A&?-#fSMb=i 

* mtVJte—p A&tf|gHb£SB*>&J3:-5«fi&> 
&Stfn-Sd>fc:< 1 «!!$©&4b^;&>£>mj£$nTlA 

-5 C t -i-*HI*fli 1 ICE«©**8E&JR<*. 

[H*JK3) ±EftWbdttSM©IMM^ nm~5 
nmT*«Ct«««tt*I*ai *fcl4 2lcEtl© 20 

dike****. , .- 

-*ice«©i«ime»«*. 
[ts^n 5 ] ±iEiaeiociiwsaitt^-c«a u caa* 
mmmmzm^i-z c t &tmii-r*mitm 4 icew 

©flHtBftttlt. 

u mm4t&®im±iztf®fzmm&mmtemsftT3s 
y. JK*ft£to?Mi©*s«tt?£gitti*«tt^©iiJ:(c 30 
s ti^mniefRoi <t © n ctsntt^ ©-3*** y 

ltus c <t£ «at 1 ~ 6 oufn»- n 

lcEK©1f*RE&J£f*. 

lA^ttss t© h * fc biInmmHmiii £ meiui t © 

HICJEfi£$tlTO-SC:i:*it#Si<k-r*f»*JSl ~7©t\ 40 

rn#— *ice«©i**e»«#. 
[»** 9 ) ±E*&*nb£ttswt#«?-!M ^php 

>ftP.| (ECR) *Ay^;£|C<fcyjf$$$ftTO£C.<t 

6«ait5»«ai ~8©i\m^-JSiciEK©is?B 

E*«tt. 

0] ±EflMMb&WMIIcJ:U. ±Ctt«tt 

* 1 ~ 9 ©lN-rtl^-JSlcEt£©1f «R 
EISJKtt. 

[W#]jf i i ] ±Eftt«^«aiii©eattt?-s^fli so 
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-sit-in ~i o©u-rn^-3SicE«©i«$8E0i 
nt*. 

im&mi 2] ±EftttMb£tt9iot©ttAffi*Bii;&f 

0. 5 nm~2 nmOti^WrSCi^Mit'SIi* 
IS 1 ~ 1 1 ©l\-r*lA>— 3SICEK©« ffiEAttttt. 
[Ii*H 1 3 ] ±S1f ffiEaMtf. MlCD7iiJ8 
ttttT* * Cit««t«ci «43tt 1 1 -5 IS* JS l 

~i 2©i^n*>— 4srzEK©it*BEa«#. 

[IS*II1 4] ±E#A«ttAltt : ?-*£tf:: 

m mmw^ 3 \ztimommimmw. 

[IS*IS1 5] ±E1t«E»Bltt. S^®ICSffi/«E^ 
■ 4©l\rft#-3llcE*©1MRE»»H*. 

7cS<i:^t.ffifiE$n7t7iy«i±f*x*y, mn±m7t 

iiOSGd, Tb, D y^Z/H o^e>/«C-5l¥*t>iSli"tX-5 
i^JS: <<!:*> 1 «£S©7i;IStT<fc U , I£&tSs7cS!t# Fe, C 
o&UtN i ^t>/«£§l¥^t>Sltfn-5^/d:< £ts i Bill© 
7U^T'$)-§)C: < !i^:4^<tll--Sii*lSl ~1 5<Dl^-f*lfr 
-*ICE«©«*MK*«*. 
[IS*H1 7] ±E««ESWI*«, S^JIjrfSi 

£wr-s> Aite^T-* y . ^e^siTcsi^ pt, p d 

J&ZfiR h £>&-5P^ &»l#h.-5d>a:< £* 1 ?iil©5t 
HfT-fc U , l££fe6£5tlft# Fe, Co i ;&>£>£:-5P 

<t-r-i)is*in ~i 5©o-r*ia>— JSfcE«©uHREis 

[ff*IB 1 8 ] ±E«t»tt«a*. C o - 2 r ^±ft£ 
^feli^IS^ICT a, N bSZ/T i ^e/«C 

s?*d^e.sis'n/t'>/j:< it, 1 m&<D7tm&^3zftrz-g 

£T*3o2> Z\£&m£-? -5^*311 ~ 1 7©iv***u&»- 
4IlceiE©11IMEMMft. 

[1S*IS1 9) ±EW:fiai4M^ ^)Kl7t^i:#±^l7f; 

ii^e.S57iu etti* e. muz z n, nM«i7c9it«t 

F e^t/C o©i>/j:< i'b-^roTC^T'fey, IS ft ±3$ 
5t^#'G d, Er, Tm, Nd, P r , Sm, C e , L 
aSZ>*Y^t>/<}:-g)f^t.^li'tl-5^/«£< <ht> 1 ?ISS©5t 

*T$>^>c<h$:!f$a«i:-r-5fs*JS i ~ 1 7 ©i\r*x*>— 

&lcEtt©m*BEft*M*. 
[ft *IS 2 0] ±E$^ttSMIJ. T a , N b^tXZ r 

6»tfn/t**< £*> i asi©7cJi6©B^b 
s fc f e tsnia?-©ffi ^ ic^ v ^ $ n/c^- y 

7©^-r4i*»-aicEK©it«Ea«t». 

[1S*H2 1 ] WKEftSBCSliT. 

mmwi ~2 o©i\m*>-aicEts©««E»«Ei* 
mm z Ea s isns r * 7t © © ^ k £ . 



( 3 

3 

So 

[0 0 0 1 ] 

/h£lE«»E©x y Srtoa 6> BSfjh UT. M/MeE.! 

ffiffi Jg IcfiSJ^to-r -5 C i: a*T'£ 5 fltffilEaffitt 1 0 

[0 0 0 2] 

|fi]±^■t^■p■p/M!^b■r•5?3lRl|cg§^ji^£>6nTt^•5. 

20 

[0 0 0 3] ^Mr-f X^OJSajflMbfcXSir-B/ta&lC 
14, 1 ) T-f^^til'Ny F<hC0Sg8t££*a{>.3C:<L, 
2) ttftIE^tt©*»rt**:*Stt*::<»:. 3) 
MS^^ai^fr*-.*:, 4) ttSUSftttttcDlMg e> 

[0004] m.n.vd.muw\zie\.\xmmm.m%.t?.m^m 

E»*SM*©SB14JRlCtt, Co-Cr-Pt (-Ta)^ 
©#*4#J!2;<fflO£>;h.TO£:. C(DW4li, 2 0 n mfl 

a m^m^m tzm i a & ib AEttixtt ic fc i \x, « a. 

I*. 40Gb its/inch 8 A.*BTEttffiA« 
HSJfr-Slcli, E&B#-^;g*B3lcfiB-{bJ51£;&*££-5ifctfl 

[0005] ic5#, *sma^1^Xicii*&o##£ 

i;, »l^B^l^^lc■y■-fx©/J^S)^:tt ; f : **?*^EL.Tl^ 40 

*.f4\ #Dftft4 6 5 2 4 9 9 mzlt&mtM&mt<D 

m ic •> - k js £ is It 3 wa* $ tix i * -5 . 

[0 0 0 6] U *»[,&#£>. ±ifi©->- KMettttft:* 
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a c t iciipg^at-fc y , n^t u&tt?*iMM: u 
*»&©aij*»»©»**»ij-. ffl^bb/ta^ia 
[0007] t-tzs rattan*. ^Jcy^&t&^s 
(o^Azmm z & & m± z z>z\ £*>$>%. z<Dizit>mn 

[0 0 0 8] ra*e»«H*l=*50T..aj£bTlf 

?K$:IE»-r-5fc46lc, MittttBt (liftbmiSJi) iSSSS 
Jf5fi£-T-S) C <b ic «t y , 1f $BIE^^Flcl4IE»fflmft^ K 

t frm&m £ <d n tibjh^i/— x^jfsfis a ti, mmzm 
Mics-tu xmmtz-ftft icisn icssi?^En»n a n-s ©r-, 
ifffitzan ic ss: u tumb ie« -r a c <t -5 . 

^.(i*, ii¥3- 1 8 3 0 1 1 icli, SUSaSllE^^ft 
lei? mts. 2 BfifjgcofiKmiEaJKftt, ffl^^•5iJ:S^•l4M<D 

[0 0 0 9] 

[pSB^*ifpj*L,«J:d<!:-r-S>BSM] tC5T, AffiSCa 

<Dfz#> iziim&m&mvi iz&g.x*$> -set «&mbt & 

•S. ^tt^C0gi6*lSS:'ttlC-Z)l%TI4, (Ku • V) / 

(k • T) T?»£*l***JBfll t-T-SClt^T^-g). C 
CT', K u : Isia^jtl^;^-, V : >S14-fbfzMS, 
k : 7t<JU^V>^:^, T :;£JgT'£-5„ CKDlIA^^lN 

«I4- 6 0~7 0SgT$^ e ^ttH©I^B*lS^:14<£:S 
to-Slcli, Sttfl;ft;»V&iXKMR*ttx^U4i-K u 

[0 0 1 0] ci©«tp/j:g*$:^S-r-g)fc«)lc, ftW% 

w&mfcvm ^ e» nx 1 ^ a «t e» /4*±si5t;^ t raise* 

*5ft57iU fiStt^<D^SS^^S1SSSIE^ffl©fiai4 
flSlCfflO-SCLt^l^SnTlN-S., tf!l;U4\ 1^2 3EB 
**Sffl««l¥**«Biad (8aB11 1999) lefcOT, m 
S^ttlcjin. SSgJSIESilc»ig/j:Satt«*'4i: bTl^H 

[0 0 1 1 ] U^L, «>*»4?faK*fttt»S3ett(C« 
ftTl\-g>^', SSigf^Uiy©**3^T*Sfc«)lC^li^i!i 

*^u<5Mu„ z\(Dtztb. mmimmizmnzmnLT 

1f SgfcEttfSJ* ^IC fiSttSlcSa/MEE^SS LTJE 



( 4 ) 

5 

fS.-TZZttfmi&T&V, 60Gbit/inch 2 £ 

»i$lc&E£IE^Ic&Mtttt3fc©lcJ&llfiig (1»«tf 

[0 0 1 2] *mW\*. C:©£?ft«;JtlcSg*Tft£;ft 

*:*>©-?* y, #5ew©jiM ©awi*, mffiRttmic^ 

0t £ ft * K IE £ W H© ««. * -f ttBTillt IC 3$ 

[0 0 1 3) *mm<DWi2<D&Mi*, KttKlCJ&OT. 
»»■*-* K»ittE©9Wrffl;&* *J{f1f{fJ** - > (eft -5 c 
<t ftlWjh U y -T X* (S*T Z> c t **T* *1»«E»« 
(*SiX-tn*«iL-51lM8IE»(S«*it« , i-*c:i:-ic* 

*5>© 

[0 0 1 4] *^B^rom3CDBWIi, 60Gb i ts/ 
inch 2 (*t)9. 3 G b i t s /c m 8 ) ^M^-Sffl 

[0015] 20 

[nn^fls^-rsfctoro^is] *^b^©^i ©jg&cse 

*.f2\ Iff^ESSJSttlcfcOT, SIE±lc, $Jcmi48Md:. 

©ttJRtt^t.- ^a&^ic^-t-siieak©^^ 

Mitten -a. 

[0 0 1 6) *SgB£(Plf$BIE£?i«f*l;t, tt»14Bi<i:1Sf8 

EfMR©NHcflMMb&4fe»M*tt*.. mmmt^mm 30 
t4^giJi^6>mfiE^n-g). SKtt<k«tt8M©iSAta?- 

IS) icfttt iCf&R-T -5 <fc 5 [cJEfiES tit t>S C <h L 
[0 0 1 7] 9)RWfc£ttaiffie{*j£ , *-«ttA&?l;£. ■* 

Shis, cnicfcu, «fb£r#iiSJ!ii©3i®icia, is 

fclg*b^^®©l!fliIltttil$BEi$I8l© f>->^' 

»l*lft±UTlE»»E«:b;>±4&f *Ct**T*4. - 
fried; U , If ffK»KlcKtt£ft&tt/J\&E»i8ig«»r 

Hft-g>ilimjgEf§£ H3ESf -5 C i #'T-£ 3 . 
[001 8] *>fc, »$Hb£#i;iMli, *©at®;&«m§ 
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^AK©1f$iE&IBS*7f$fi£L.;fciii&, SiMI<ft£tt!*M© 
£ Att? ©B.t ICiSST 5 1ff«REfMR©3ti* fc 12 , J&> 

©tt Att^©!***?- i: . « At&?-©nLt lefljj*;* 

i*SK»M©tt?-tiiift <t ©ih ic«asw£-3fc# y (*g a 

=fe^©Oft#y) &±£2>tm7lt>ftZ>. ##38ljgfl*l 
ti-otztfi y BttffiRtt Dt©iBA[tt1£ tcffi t $ 

ffHEflMtlc&/$£n*ittB©&»©B*£ft£. 

cmcj: y, itffiiEttniccft$n-s>tEftttisd<i3fa© 

[0 0 1 9] Sfc, SS«<fc*»am_ht, &AK©1MB 

lE^ji^^fiEu^ii^ii. i*nienM©ttttta?^. & 

«<t*tt»K©/N=*A««©*SAtt^J&>&*«*E« 
icSBUJfclSAEflTJiSIt*-*. — ^, JMM:«WII1I© 
Am^gP*^ 6 I2^tttt©8t JF ti*. C ©fc 

Wit t ft « © IE»» © W ©IBMbSlg #tt * 8£ 

* J: y *> /j \ a < - j-* £ <t a«T * , se mkbu* rtih <t 

[0020] ci©cfcc»lc. ffii«'ft:«M9Mltt. SfSM± 

ic?gjasn*i«aiE»iitic»B©»»*ift±r*i;>=. 

Hlcfl5fiET'#. HftSSeSffiSIEt^W#gift-S)„ * 
>t , IC JfJfiK S n * » E W ±© BB©*fl!» 14 . 

l4-€-©^5?BP lcj£} p ©, ^*© J; p ft i> <fW 

MtSCi^Ttli. 4#lc, 1*9BfE»R«t|NAH©l|$ 
ictt, 1»$EIEaBil*l©tf>— 4 hlCfcyfiSB©^ 
ii^RAih $ h« ©T% flMRIEfltK lc JIJfiES IE^ E 

©»€>£€ Rftib L. EIMB E € Hlf SS©tt« ICIE5S icfiiM 
#lt^^<t*^T^-S„ 

[0021] *^W©W$8iE^J«<*li. IE»b»(c 
ffll^ n SIEiSfflSJM^ K t tkttttM <!: ©BB lc««E 

»1t«t«!:©IBCBra«|*JI/-ra«JBffia4a. EMfflBft 
K£»&©ttff«1*«ieAll©«l^fiWR:n«iJ:< EP 

HE^it^icjKfiK-r-sci^ojggifts. c.(Dtzit>mm 

[0022] *»wicfei\T.JHi«Mbd!ftaiflua. 

-tMtJ'P hP>ftill (ECR) ^-'1•>^;^^ffll^T^M 
a a -5 C <»: * L t \. * X A «/ ^ 35 * ffl I *TJ5S« 

a nfc » is > as a a?- s © ic 33 1 1 -5 st 
iWfttemmimM : a#w-y--<x©i 5XJUTT* 

U, U4»t>, ttlltt?a©^^!EttA4li-riB4t(T#-S 



( 5 ) 
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0. 5nm~2nmT'*liCtAijifJLn. 

[0 0 2 3] *$tw<Dmmmt&mz. $m&mtmv& 

^Mffll^Ci*^, Hf, Ru. T 

i , Ta, Nb, Cr, Mo. W. C. Ni-P, Si 
a N, , A I i O a , Cr, O, , S iOj teZ<DPtW 

[0024] #HB.Eici5iNT. ^xmmntmmimmt 

nm~5 n m T"S> -5 C LI \„ JKJ?# 1 nm^l 

n m^St, $^'ttSSi:1«?EIE^JIi < !:<DJSm6*J*Bi: 
IC &^bl^PM<!:±id>©TiftM£© 2 

m~5nmT^Ci»$L/^. 

[o o 2 5] ^HBSicfcOT. »^b^^filoD*£S© 
^l*. ®l SHbnA;UK '^t— vfriW BMUft® 

?*>J:Vmi$riZ>'J>t£< <h*> 1 ?MI©<fb^!l£fflOTiS 

fe «fc U Slrftl-S^/j: < £ =6 1 ?I2S©B?-fb42);0*S? ilT'fc 

[0 0 2 6] *5|B^©1tfEIE^^lC*3lNT, IfSBIEfi 
$11*. lf B l»07i U?&tt*T-&3C b<. 0iJ 

lefts bfcAXte^M (^S«S^-SM) £/8 
OTflfEJcbif-S. ^±§S5r:^lcli, WIAli'G d . Tb, 
Dy, H o©?feefcUjg|;fft-5'>;ti:< <!;*, 1 «£I©7cig 
^'WiST^ y . &.Wk7tm\t. Fe, Co N i <D o fe 

[0027] &tc> 1s$BIE^Jilcffl^^e,^^-57xy^att 



JSI) ^rffl^-SCi^T^^o e^7C^I*. Pt, P 

[0 0 2 8] 1t$EiEt5SSIi, ««BlcHil/j:^|fi]|c^b 

- * #tO'J £ ft £ o «fc p & fo» * *r -5 c: t a*# * L 



10 



20 



30 



40 



8 

[0 0 2 9] ^B^IcfcHT. ttKfiltt, C o - Z r 

^I^#lCTa. Nb, TI©5 

■fe=k y 3Mict*ft^>^vj:< tfc i m^<D7tm^A>rd$^F B n 
is, s*^7c^<t#±§fi7c«^e)mfiE$ft-57x y Bjtt'i* 
tuxF e&zfc o'>tz< t%-y5<D7tmzm^, m± 

$%7iMt UTG d. E r, Tm, Nd, Pr. Sm, C 
e. La, Y©5feA^iMW$ft^iJ,-/j:< t<b 1 fi£I© 

[0 0 3 0] iXmmmU, F e *lc. Ta, N b 

si>* z r © p *, j: y s is'n-5^/«E <iti mm<D7tm<D 

[0 0 3 1 ] *§|B^©m2 ©fig&Kg^li', *^B^(D^ 

i ©fii«iic?it£pit$BiEiij®#<t. iiMi«eMgfctt?*£ 

■?2>1ztt><DM%' r sy K<h, ±IESSft'N^ F£±iE1f?BIE 
ic *f U TSE» "T -5 7t 46 ©lEWgSS <!: £ * 3" -5 1t$R 

[0032] *&w<Dmmzmgiw.iZs *&m<Dm ^ <o 

p. a - K^-^tS: t* ©1t$B^SffiSSlcMojE1«lclE 
StSCiSJTtS. ^ft0x.;ME1£^S©1t£BgEi5!g 

[0 0 3 3] ^RWOWffilEiftilBOttjlL^y Kli, If 
$BIEiS^# lciE» ^ ft 1f $E ^ H^-r -Sfeiixoil^^^ 
<hbT. MRSK^- (Magneto Resistive^ ; ^SajSJa 
Shmm^) G M R ^f- (Giant Magneto Resist ive^ 
^ ; EA^WSSiS*^^^) , TMRgH=- Gunnel ing 
Magneto Resist i veM?- ; $8S h >^-;U§!JSiajgJAyi)^ 
iarlSnciAJTf^. Cfte>©#±^^ffl 
O -5 d i ic J; y flffflEft MM* (clEIS ^ ft fcfif $8£ K ^ S 

[0 0 3 4] 

mwomMowmi iUT, *Pg^icae5if?BSE^<* 

ft ICPB^: $ ft-S li/J l\. 

[0035] cec Rwyfmtvmm ma\z. & 
ftT%mm5wmntzmi&te(Di%mm<Di$.mizm^ ; b e 

CR (Electron Cyclotron Resonance) ^AycJ^Slc 
■O^TmBMTZ* @2|i, EC R^7^gf8 0£jl 
^fi*)lC^-r. E C R^^/^g!8 013, ZfyX^tfift 

MteZtlfcmWUD-P—'Fy h 7 0 $-<?<y h 7 0© 
±^IC®$S$ftfe^2? L ^>A-8 3 -5. ^ 

75rSl>'T^lc— ?=}©n-r;U6 4, 6 6^-?-ft-?-'nM)lHlL/ 
TRitfeftTn*. m i 5^^>/\'8 i icii, v-r^q-js? 

§6±tS7 4^a»Ag€^LT»^$ftTfcy, SA«li 
50 mi ^*>A8 1 ©Zl^;U6 4 t 6 6i:©RICa*S*ft 



( 
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U. ^©Iggpicte. # T yy>7 0>fc»np*ffi«*ft;fc6L 
^€ifSS-t±-SSffi6 8^ISS$tXTlN-2). MIC. 12 
5^>A8 3©±!fr|CI4. EPJB^tlfc/N'-fZT.lCctU?! 

fc©©n-f JU6 2#f£lt£>nTO-I>,, ^-yyh7 0i 

S2f+>A8 3rticia«snfca«6 8 14. a-ct* 
«ff«*EP*PT**«fc5ic. sag 9 0KjfcBE;*nTo*. 

[0 0 3 6] glf+W^I F*38P. * -y»>» h 7 0 © 

nxo-B. ^SiMtf$lc^0^©J^^>Xlc4:y. W 

>a 8 3 rtffloft*r*ffii8i*»a'*"* ttfec. ss i 

3X, gartBPic^-rses^ii. ii? 6@ u 
ic-y--< ^ p h p >£Ki-r-5. ;z©w^-im * p k p >a 

K)©^}JSIb£ftl4. 0' 0 cm" 3 

8ft-T*&-&*§dU:l4.' **J1 0 8 HzS«TJ5U, V«f£ 
□ jBMW*©*JK»»«k»:*.- d©&*8rtlcv-f *Pjffi58 

^Pj^lim^^-y-'f^P hP^jlKt^HfeU, •?-©■?.< 
^PiSOi *)l>¥-&tt IcpMR $ *i -5 ft RgiRiR^«E C 
•i>. c©ftP£®)Rlc,£c>T^I4i»ix*JU:£-£i#TiiD 

ISn, S#lC«^UT*©S#©fl£*l£3l**Sc: U 
j6jx:*.;U=F— &mTZ> ECR ^5XV 7 6 £|g 1 > 
A8 1 Ff3lc5S£$1t-5. CCT. ^(Cl4ftP*i!RiRlCcfc 

y — u^uoxjm,*— e>*i-& ©-?, s^©x 

C 03 «fc ? 7S:^£flU*lCiij^ $ ttT X^ X V £fg± 2 i± 

lcJ±^T#&^©x:*jl/*-#«iiv x^ju^-^fli© 

?*^X7Xv;&q#e>n-s>. 

[0 0 3 7] X5X"7©fg£iii^©±:frlC&.g>Iftt©:S' 
-^y h70 <h*fl£6 8©KII::I4. J\4 TX^JE^EPSD 
$nTO-37t©. ^L/tX^X^IS^-^'V h7 0IC 
fo;i>>oT3l£iii<*ft. K7 0lC®SELT^-y 

v h^^np^tB-r. c©pgllc. /WJXSE^SikS 
•t+^dilCcfc^T. h7 0lCi»5?-TSX5Xv 

©gUix^;^-, i>OTl*X5X^lCctoTPP^ai$ 

©5511+17 2<kbT»J5 6 8lC|nJ*H\. SS6 8±lCi*)H 
[0 0 3 8] 

[HKiffiJ] #5B»mc!fcp1*«K««#<!:UT, 131 iz* 
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ACftntfti oia. ssi ±ic ijtitti2. mmtfs 
mmwi 3 . niffiiEtKM 4 aiftgiiflt 5 * insists LTts 

[0039] mwivwm') mai £\^t, w&2. 5 

-f>^ (**)6. 3 5 cm) ort^xmfa&mi^fco Z\Z. 

Tffl ofcs<g(4iaA/© 1 flajTfe y , u-f n©iM x©^* 

10 B^(D^SI4^$n-5) ! fc©Ti4/d:UC<!:l4-t?>*T' i t3/d: 
l\ *7fc, A I ^ A -I y+iS 

•^7./\°^t$';^lCcfcy N i PSSrJKfiEUfcS^fflUTt) 
HIV 

[004 0] mm&f&(Dmm -p^ic #5x»« 1 

±IC. 3*^14181 2 <h UT. Co-Ta-ZrflM*2 00 

12 (DMJ1I4. mn^v KOJfS«^EPlJPfiS^©^glC«k 
•pTiSi:SiR$n-5o 5*y Mc(4Co. 0 
Ta, Zr, 2 JS^*^.IC(4 A r ^-ttl-Sr'nffiffl U 
20 7t„ ^Ay^Oaftlt 1SAR -FtVy— #1 kW/5-T 
^f 1 . Sft^^fXJS^)^ lOmTorr {&> 1 . 33P 
a) T-S>-S. ^.A-/^ 'J >^*(4M5ST^Tofc. 
[0 0 4 1 ] »&ftfc«»1S»20»ft4#tt*3H36U/t 
^S. f?IM0..';3 6Oe (*t)2 8. 6 5A/m) , 

Wit tr — B» ft+fi*. x 3$ W ic (4I^IIHT?» -3 . 

[0 0 4 2] C CT-14, £*K 1 ±ICHJ$|*SB141R 2 <&fl5 
fi£ U 7t#. Sffi 1 ii 2 <h<DKlc. -> 'J 3 > 

30 'pm ] ccruKtzE\zYtm.^in^mmt^iii^c r -^t i 
i4. •«ffi < ttt»e«t©*»*<oiS8±^»tt»e«©ffB 

[0043] mmt&mmmvttan x^x\ nmis. 
«2±c»«<kdi*i»«3*±a(o«?-y--<^p hp> 

ftp.| (E C R) 7./N'y^aiCj;yfiJcMUfc. ^/N°>>^^ 
-yy hlCC oOtS i O, £4 : 1 ©tJ^TS^L/T 

fe„ ^./N"y^Bf©S^il4 0. 3mTor r ($53 9. 9 
mPa) . iSAV-f^PiJSH^J^O. 7kWT£i>. * 
fc. a4SlCl45 0 0W©R Fy\'-<7XS:EPJ)nUfc. f£i? 
b7tjSSM©JMJll4 4 n m t Ufc. 

[0044] «e>n^8i^4iiXM3©siB«aiasi! 
w^iiiaa (tem) icj:y«*ii,fc. ti^snTtaM 

«»©«SCH«:H3lc*-r. S3 t*L.fc«tplC, 
•ft^^lPIM 3 14. tt^-Sat 6 n mOIErvftJBttOtt^ 1 

2©**«-c*y. ^a : fl4Sl^lc^a#gM 4^itz 

50 J*7fcWlc«MiJiEU<BE?iJUT^/t. MM2 
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14, ¥E MIC lift?- 1 2^VN-^AttlCiE?iJU/c/\-^ 

Sl?g|5£>i|6l2, 0. 5nm~0. 8 nmTS^fc. CCD 
mit. f-7vh<Dmi& (CoOtS i O s ©ttft.!:) 
&mt2 1*5 C £ led; U #rMc9M£#^c>eElciS*R 
tSCi^l>. L^U. JSB&^liScoSEgia^ nm 

=fc u < ft£ £»at&^ ©K^cBJwejMBtisfc 

[0 0 4 5] ttflttT-ttaAJUhWBMbttT, til 

S&#lc#£>Xi^co#K4b->y p>T&3c:<!:#ai 10 

-E DX t«tS»WJ:U-W&*»«t&-3fc. d<Z>BttHb& 
[0 0 4 6] COSIBOWHfcBBUXttClS. 

»5® ic Sit ft ^ l»i ic fitt ®JM tfiWR £ ft . 

mj&a&it. Bt'TttSBtt?**** < muorm 
b * -r -a c t ft < /&ft u x o c t tfi to fc„ mmt 

•&%5SflI 14 . JgtlS** 4 ~ 5 n m?ie left 2> £ BVrM8§it# 
m*m&tts.&^iitfitofi->r>tc.. LT, *>B£<Z>f)tB 
1fflB±lC«iaSftJWS«<t^BB(=tt.. fittlOORtt-S 20 
*HSJf5fiE$nTOft^ofc„ BBfcdifS&ncDB 
I*S3 n mJUT<Dii£flCl4, *SBft?#a«TiSft< , 
J*Jfc(C$gUff£RX3&S C <h#W®HB©$SS;&>&:bJ&>T> 

[0 0 4 7] #ic, Bl^b^SBC93tM<p T EMUS 
Btt^OBHIcWfcUTl^iBatft^-OB (JUT. EfiL 

Jte^fSi^O £ft?tFrUfc„ ISfltfc?«lc-3i\T 
iBKfctCS, spiSBBe^BU; 6 n mfi^fc. fi? 

T'O. 6 nmJUTT-fco*:. #MC, BEteta^lSMCOUX 
14, 5>yA(CjitiRU/c 2 8 OB<0fi£Bl*HPlCCH\X!ll 
^tiC^, ¥i$T6. 0 2lTfeQt. CCQC<hl4. 
*SB*4 : f L <Dft?lC5Ii*e)-p#A^ft< . Sffi®lC*FfTftB 
rtTBBI&^-OlE/'tft - 1) Att IC«»T«»JW IC 
E ?U L X I > -5 C £ £ Tjk U X O -5 . 

[0 0 4 8] coDEffia^-ttia. ttBtatf-noHHiictt 
^uxaMbu iisaa^-iacorapsii. s i o 2 bsicje 

bX^-fbf-S). 0'Jx.l4\ S i O s ttSB 

«mii)fl!>BBttR<fc* asa«t : ?-ra±a«»ifi-r-6) . 40 
tntmmiz, tt?«ttic&ft#«»£*ijfc. fwasL* 

tttt. TilSt^l^WS^fcU, 32lC4~5fll<t: 
'>ft l«WffftUT6y. I* £> CJ £ £ < ft o fc . 
-;*5tiDE?'JlcSlft#£i;, y\=*A«JS*tJBti 

xi^cD^tsfsi^ftfc. cco^exc. s i o 2 la^itic 
ofc. ^©aBttTF-ia©re«i4. ^--y^ mobbr (c 

o <bS i ©it, &-51M4C o Oi S i 0 2 (D&M) £E 
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[0049] ttisofc«>ic, mmt&VMm*:. E C R 7. 

A •> ^ ;S left*. X v ^ h p «/ ^ ;i IC J: y J£ ft U 

&Bg>B&«. SuM© ECR x/W^&icJc-Sflii©^ 
<b|5j«llCT EMlC«t-5«««€ffll\T»«f L-Jfc. -tCDtS 
*. ¥^*4^1I47 nmX&y. ^#<ft-37t„ Sfc. 
ft ; j L S» : mi4iE^»^<£LXl\-g)*(D(D, 

(a) 141. OnrnfJl), E C R^yC-y^;4lC«fc U Jl? 
fiEUfcK©0. 6 n mlCj:bKcUXft ; f-tS©l4e>^^^ 
^A^ofc. S7i, Efift : 5 L SS*2 8 OffiKOttBttT-Kt) 
UXlEl^fcchca, ¥19 6. 3fiT»U. ECR^/t'> 
IC J; y fSfetifcBB-fe^SWIKOJf^lcit^TaM 

e c Rx/*v*&zm^Tmmite!®mm2&mm-fz 
t. mm 2 <D&m i ft&$:& < 5ft«x#-g> c 

[0 0 5 0] li^b-&^!l5ilJS©aSIIB^<D*£^^ 
t> . R ® IC 14/ \ =. fi A mm IC M U 7t ^lliJtt IC® tl S3 
UXfe y . £bg|!l43£BmSX* y BBS^lcW 

^5b. cqgpi4^BHifBx$) y^afti^gPics^Lxo-s 

CiWofc. aStlHlff^OffffiBBQ. 8nmX 

^.^feo coBfiBl*. B«<bdtt3l«©BB*K5-f 

i>'-r-g) c <t ic j; y w aotticM» rtbt?* y . 
x «^ f - as? c t ic <fc yjEi-^ft < ufc y 

IE^<pf>x>^-y--f hiuxfflu-sicia, HCiOK 

^I4±IE 0 . 8 n mm&tftfr iSXfe-S. 
[0 0 5 1 ] Sfc, IJtlttMTftSC o — T a — 2 r © 

i^ B B s s^^isM±icjf5fiE $ nfcB«^ttj»fluc 14, nan 

fiEftJ5l4f6^LXt>ft^orc. Sfc, DlMidcftBiOMiay 
&^Ke,%1!tM^11lffiE>f M®BB« S W<t UX, 

mtmmt^tmwL£.<Df$[z. mxu. Hf, r u , t 

i. Ta N Nb, Cr, Mo, W, S i, C. A 

I 2 Os , Cr, O,, S i 0 2 , N i - Pftt'O^H 

«*?BdtLTt>fti^ C©J#^I4, 4>MB<!:B«Mt:«tt 

mv-gticommft 5 n mJUTicft-& j; e> icjfjfiE-r -s c t 

MSUt\ Cft 14, 1ftttEBKd:tt)B1£n£0.fB. t" 
ft *>■& >f t BB^b$ttK(Od|H-OB V«f 5 n m £M 
^. -5 1 WtBEBB tttM&m tOltMffll^ffl^Sl 
ICB*4*»6T**. «(BttK<i:1*«EBffll^O 
iaiCJBfi!c-r*KI4^ft< (b t> 0 . 2 n mOHIITMt 
-5C<b^a$Ul\. C©MJ1I4, HkBtiEM^mffiEBn 

[0 0 5 2] (1R«KIMJt®j£M] C3^'|C, te^b^% 
$lM±lC'|f$BIEiSM4 iLX. Tb, 5 Fe, , C o 



13 

£W-f s Tb-Fe-co -g&zmm U ttWitf 

ArZ&misfz. 1t8E«l(!)I2 IS 2 0 n m £ Lfc. 
*J*y$>&i<DI±tl[$2 OmT o r r 2 . 66 P 
a) JSAR Flg^lil kW/l 5 Omm<iiT'^ ( 
[0 0 5 3] CCLT'IS, RFV^hP>^A7^T 

S/*S6*Jl^TfT^T'6>«fc^. 1ff*BIEIftM£Mj£ 
f**#«l=l4. Tb-Fe-ColO^iM^MfflU 
cniU^flC, Gd-Fe-Co, Dy-Fe-C 
o, Ho-Fe-Co, Tb-Gd-Fe-Co, Tb 10 
-Dy-Fe-Co lzVt£l7*ftZ>%;±m 

mm^mm , pt (s>-suispd) /C o^s^/i^ 

[0 0 5 4) HraeaM£jittte^9Mt£:0N 
lci4'pfigjjil£iattT i t>cl;<, cfttcfcy. ^-r^^CDjf 

H f . R u . T i , T a , Nb. Cr, Mo, 

w, n i-p. cfttWJbu. ctie>©«*4^t>/«c 

dtilCfcU, 1S$BiEifJ3M©^S4$1£©l£imip#jT' 
£-5<£>T\ mftlE^»(t>{tSI l tt«:|ol±$1i--5)C<h^T- 

[0 0 5 5 J '{MUtOAMD ffi^fc, 1SffiIEiSM4 ± 

ici*ii)ii5 <t uxt>—?\i> (c) e c Rxny-zm 

lC«tyf^«b&. -5>-fy MCte* — — y-y h£ 
ffltv, fttS^'XICliA r £<£fflUyfc„ XA-y^PScoEE*) 
ISO. 3mTorr (**)39. 9Pa) , KA?-i'^D 
;&«*)l;t 1 k W 2 . 9 3 G H z ) , Stgjg^ 30 

WASTC* -5 . V -f ^ P 5JS2 1= J; y £ft]£ $ ftfc X V * 
3l£&tf;£4£>lC5 0 OWOR FA-f 774#-y^ He 

[0 0 5 6] CCOJ^lCL-T. flMBU;fc*-Jl<>K©fli 

*B3nmT. ^OlMeKfttt^iigVHPMttlC 
Ttt^U7ti^5, *-7K>SRI43 n m WJgtJlT t> 7 -f 

AL/->*|c^fbte&<, 7-f 5> h'tflcte/j: o 40 

U Wmfem&% 'PtS.< £$, 1 nmfljgja±© 

[oo57] lt, b i ic^-rfi^tijg^^-r^s 

(0 0 5 8) C««8E««flt©»tS14D f^JHU 50 
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fc»ftK»«<*0»JMSte*3B:£L;fc. VSM (Vibrat 
ion Sample Magnetometer) iCefc-SilS^SM- H;U— 

f$fi&^J : H c 14 3 . 5kOe ($*) 2 7 8 . 
5 3k A/m) , ISfPSJ-fb : Msl4 500emu/cm 

14X^.;U^-^ 6 X 1 0 6 erg/cm ! f*y, || 
m ICSB/«t^|6] lC^^/j:^«^^1i Lii^ C £ifi 

T-USC o-C r-P t SSBteKlCfclJSte (ift7 0) 
©^3 0iSifK^ o fc, C©Zil4. IffffilStt. 

■#ttn&j£tticffn-ci^« c urn -5. 

[0 0 5 9] ;*t\T, 1#ffilEflUR(D«ftt«X«|.|B)tFrSllC 

(*»*iiTEM) ictyv isaiiE^flg© 

Z\Z\X. T b-Fe -C oHCttJEBftefteffliVfe 
Tb/Fe/CotTb/Fe-C o lC«a$n-l) 

[0 0 6 0] C1«ISIE«^MD ^>^IC, KftlEftffitt® 
Si5±lc®Jti§iJ$^^-r -S C i IC cfc o Tlflf-f ^ t> & 

■ix^^wmu. mmzm-&mizmkk±izm^/v/co 
[006 i m 4 itmkizmmm -\ 0 o<D±m<Dmx'$> 

y. El 5 14, IKSiiEiSglsn 0 OCDEI4 icfclt^iSJSA 
-A' 75-|S]©Klr®EIT$)-2,o EftfflfiSft^\ y K <t LT, 
2. 1 T0ffiattX&ft€*r«ttig^«fllii£:9IM 

n^ZttZ,^ 3.T J[>7.\f>rt)l7m<lMRMm.'\y h 
lc«tyS^U/t. S&fii'x K^^'ir ^SI4 0 . 1 2// 
mT£o£:„ iimmmn^y KS^'S^ffl^tt'N^ KI4 
— (*<b$nTi3y. El 4 &LK|2) 5 TIS^M^-y K 5 3 £ 
UT^Lfc. Z\<D—#mWm.'\y FlZffixi^y KffllEii 

^5 4iz«fcy$ijsi)$n-5. 

[0 0 6 2] SMSt-VX* 5 1 ltXif> KJU5 2 
ICcfcy|5)$4Is]?£$n-5. CCT, KSilflSIE 
^KiOSggllil 2nm|CjS?fc. dO«MT-V^^5 
llC50Gb i ts/i n c h 2 Oft 7 . 7 5 Gb i t 
s/cm J ) \zm=£TZ>iE^ (8 0 0 k FC I ) i&IEiS 
LXSax-f ^^©S/N$:ffffiLfci:C:5, 3 0 d B 

1 X 1 0" 5 tlTTSofc. 

[006 3] cct, mmtimum (mfmj 
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15 

»biz. co-cr-pt &Mvtmz mmtzmmt uxm 
/jN$</j-D^:i:#^.e>n-§>. hicc*. ivffiiEaui^mn 

•S><h%x.£n-5. &*5. £t $$©£#>(;:. Co-Cr-P 

«:tt*ILXt.- H6 (B) |C. HMbttlfifl!)»?-€«ISeMIC 
T^UTt. 1216 (B) ic^b^cfcplc, P$|5)±©iEi§?&lS 
©la-^SEStSBE©'! 3 !^ JSffl£5£fl£©&{b£ ; rr-5flS 

'bte&m&fimmz ml. —-ft. ^mmmcDMrnimm 

teT'te, 0 6 (A) IC;SU7tJ:5lc. B$ID±©IE$ie[S 

© .m^iEfttt is© ic . is ia j& ,t* ass £ n/«£ 

^ofe; ffi\si±<DfzmM&.(Dm j Ptzm.Mm.(D*piz* 

temME.W?& n C £ t> J -T XL/^WSUH 
0© 1 -pT$>-5. 20 
[0 0 6 4) 1t$6IEi»Bi©^bSS1«J|&lCi^tf' 

co vwcrn mmt^mmoiBehizftm u 

/I LT<f -^S^fr? C <h |C <fc tj . 

[0 0 6 5) JKIVC. ISf-f ^IC— StO/l* — 
E&L. ^-fA-f ^-/^UT^-rtf (T I A) lC«fc 
U IMHEBBt IC 31$ $ nfe® IS © X y ~J (O A £> ^£ ;IJ J£ 

[0 0 6 6) JU±, *§6B^Olf$EIEt5J®ft|COl\TlftB^ 

Wz.lt. ±IE*»ffilTB:. tHBteUticco 

-T a-Z r^#AST&&£ffll.N7fc#. TaSNb^T 
I lCtt^Tt>W»©4*tt*«»6*lfc. Co-Zr 
S©**»1±*mJU*Mc, #AK®t*£7c*&ft±Sii?t£ 

©7 x U Bttft^tS^-r-S^TC^ICli F e Rt/C o © 
d>/«E< £t>— *©7cJR*»»jBT*U. #±2S5tfglCteG 
d. Er, Tm, Nd, Pr. Sm, Ce, L aSl^Y 
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icHJR*-* d £ led; U ffiftiB&&&&:fc* <fl>e <h# 
Tt5. Dt8ttICIi,-,Fe-N i l2.H<Drt--? 

a-f^-eMi^ib^i. Fe-A I -S i (-fe> 
^h) , Fe-Co-N i, Fe-Co^SfflOS 

[0 0 6 7] Jt, tXmamtLX, Fe?±|*tUc 

± j u * ; « ffl u t *> n at ©?a e> n -s . 

U^Jlr£fttt.0IA.r;r. Fe-Ta-C, Fe 
-Ta-N^Fe-Hf-Nat'C^T'$y, 5 ~ 1 
5 n mflg© F e ©JgASt^GHfiJUC TaC, T a N 

f n & i£(D<t^mt)^ m uitmm&?st2>. c©w 
&mi$.-f2>m-£;\z, mmte&mmmoDtiiaiiLttmsHD 

'l4^+»lc?|^{±}^-^i:^T"$.S. 
[0 0 6 8) $*g$1$MlCF e-Ta-CM^S^/'J' 

^?f$fi)t-r-5£v tJc^14M© F e ©^ B ^&^|C«Jt,-r-5^1 

jaft-r*. -©ii£\ ■ j»«-fb^»awi±ic«A(3r t b — 

F e -C oM^SS^-Si:, T b - F e - C oM©7?SEK 

ffljfflcawicteiNTfii^b^ttaiitf ©c o oosiAtt 

^tTb-Fe-C o:lt©FeffcliC o £©Fb1IC*S 

U It. T b - F e - C o-«©»SH51£lcffl&#*££ D 
a-dr-S. -r/«Ct3-6, ^^©■D&asiJlCcfc^T. Tb 
- F e - C oMf©T b©ilfflCD?Samfi*|iSilA^-(bL.T 

i*ft^MIBtOCoOt. Tb-Fe 
-CoItOFe SfcliC o «b©ra-rJBJS£$n-5*SA% 

^oo&ity ii. c o o ©^ Ali^©^^^©^^- 

«fc U t> tttt O B 3 l \ . *KttMb£4fe!*M «!: © Doe B ^ 
^WOTSdnj ICtoT^C^T b - F e - C oM©SaS 

[0 0 6 9) C©«t3a:ail*l4, IC F e - T a 

-c£. SRaMb-&ttPIBllc.c o O- S i O s S^. 1t$B 
lE^MICT b - F e -C o <£jmv£il£-#S|fc*£ l\ c 
te^-fb^^iWM IC C cO-S l.,p,-':3R©Bl'£/fll.\, 
<£:4~5 nmfC-r^xb. ±Ktt©Si!imiCiD^.. CoO-S 
i O s BtftaiCCoOClSAtt^tjlEHL/TJEjaiStl* 

[0 0 7 0) Sfe. $^'SM©^^ili1f$EE^/«©^ 
SJ^i©5 %JUT©^e$TS>-g>c<l:^iTS bo. C^i 
14. If^BlE^W©^-^ - -^^ MSe^flMlicfcUSfe 
7£.£ft%mT~$>2> 0 ttttttffltli ItaK?** 1 0 

oju±. mw%®§L&i&%'\y Fizm^zffiitttmt 
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(51) Int. CI. 7 

G 1 1 B 5/667 
5/673 
HOI F 10/00 
10/16 
10/26 



F I 
G 1 1 B 

H 0 1 F 



7-?>k mm) 



5/667 
5/673 
10/00 
10/16 
10/26 
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(12) S-fiB F^-A(##) 

(7hrw* m 

^:P5iS^*mfiS-TS 1 §88-^ BS7 



4K029 AA02 AA09 BA43 BB02 BB08 

BC06 BD11 CA05 CA13 DC09 

DC48 EA01 FA07 

5D006 BB01 BB07 BB08 BB09 CA01 

CA03 CA05 CA06 EA03 FAOO 

5E049 AA01 AA04 AA07 AA09 AC01 

AC05 BA06 CB02 DB14 



